The E-test (PDM Epsilometer; AB Biodisk, Solna, Sweden) is an antimicrobial agent gradient-coated plastic test strip which allows MIC determinations on agar media. The test is performed in a manner similar to the agar disk diffusion procedure. A collection of Haemophilus influenzae and Streptococcus pneumoniae strains possessing various resistance mechanisms was used to evaluate the E-test method. H. influenzae strains were tested with both Haemophilus test medium (HTM) and PDM ASM II chocolate agar, while the S. pneumoniae strains were tested on Mueller-Hinton sheep blood agar. E-test MICs for a total of 10 antimicrobial agents were compared with broth microdilution MICs determined according to National Committee for Clinical Laboratory Standards methods. In general, E-test MICs for both species were quickly and easily interpreted and agreed within one log2 MIC increment in 89.8% of tests with H. influenzae and in 80.4% of pneumococcal tests. The majority of disagreements between the E-test and conventional MICs occurred with trimethoprimsulfamethoxazole because of trailing and diffuse E-test MIC endpoints with both species. Ampicillin MICs for P-lactamase-producing H. influenzae determined by the E-test differed at times from those determined by conventional testing because of the vagaries of interpreting colonies growing within the E-test inhibition ellipses. E-test penicillin MICs for pneumococci tended to be 1 to 2 log2 dilutions lower than those determined by using Mueller-Hinton broth supplemented with lysed horse blood. Nevertheless, strains of both species with documented resistance to the study drugs were detected by E-tests, i.e., 0.7% of the tests had very major errors with H. influenzae and 0.8% had very major errors with S. pneumoniae. Thus, the E-test represents a potential alternative method for antimicrobial susceptibility testing of these two fastidious bacterial species.
The E-test (PDM Epsilometer; AB Biodisk, Solna, Sweden) is a new product for quantitative (MIC) antimicrobial susceptibility testing. The E-test consists of a plastic strip with a predefined antimicrobial agent concentration gradient immobilized on one side and a continuous MIC scale covering 15 twofold dilutions on the opposite side. To determine an MIC with the E-test, the surface of an agar plate is swab inoculated with an adjusted bacterial suspension in the same manner as a disk diffusion test. One or more E-test strips for the antimicrobial agents to be tested are then placed on the inoculated agar surface. After overnight incubation, the interaction of the antimicrobial agent gradient and the test bacterial inoculum gives rise to elliptical inhibitory zones. The intersection of the growth ellipse margin with the E-test strip gradient indicates the MIC of the drug for the organism.
Increasing resistance by various mechanisms to several classes of antimicrobial agents among clinical isolates of Haemophilus influenzae (3, 9, 11) and Streptococcus pneumoniae (7, 8) has focused new attention on reliable methods for in vitro susceptibility testing of these species and on guidelines for interpretation of such tests (2, (4) (5) (6) 10) . The National Committee for Clinical Laboratory Standards (NCCLS) has recently endorsed new media, quality control guidelines, and interpretive criteria for Haemophilus testing (12, 13) and is exploring potential new standards for pneumococcal testing. The purpose of the present study was to evaluate the E-test for determining the susceptibilities of H. influenzae and S. pneumoniae to antimicrobial agents of clinical relevance for those species. 8 ,ug/ml), DC (doxycycline; 4 ,ug/ml), XM (cefuroxime; 1 ,ug/ml), CF (cefaclor; 2 ,ug/ml), and CT (cefotaxime; 0.015 jig/ml). (12) .
RESULTS
One hundred H. influenzae and 50 S. pneumoniae strains were examined by E-tests performed on the agar media currently recommended for disk diffusion testing of those species by the NCCLS (HTM and Mueller-Hinton sheep blood agars, respectively), and those results were compared with the results of broth microdilution MIC tests performed with the media currently recommended by the NCCLS (HTM and Mueller-Hinton lysed horse blood broths, respectively). E-tests were also performed on a subset of 50
Haemophilus strains (including predominantly those strains with known resistance mechanisms) with the medium (PDM ASM II chocolate agar) recommended by the manufacurer of the E-test and by agar dilution with the same medium. E-test MICs were easily interpreted for most of the drugs with either of the agar media with H. influenzae and with MuellerHinton sheep blood agar with S. pneumoniae. The E-test inhibition ellipses were generally clearly demarcated, and the points of intersection of the zone edge with the strips were generally easily interpreted (Fig. 1) . However, trimethoprim-sulfamethoxazole with both species and ampicillin with H. influenzae were exceptions. Some 3-lactamaseproducing H. influenzae yielded growth of numerous small colonies within the inhibition ellipse with ampicillin (Fig. 2) Interpretive category errors resulting from E-tests of both species were generally low (Table 6 ). Overall, only 0.7% of the E-tests had very major errors and none had major errors in the case of H. influenzae E-tests performed on HTM agar compared with the interpretive guidelines for the NCCLS reference broth microdilution test (12) . Thus, the E-test MICs accurately categorized the Haemophilus strains which were resistant to the various study drugs. Likewise, the overall error rates of E-tests with pneumococci were relatively low, i.e., 0.8% of the tests had very major and 2.4% had major errors with a variety of interpretive criteria for the reference MICs (Table 6 influenzae, since it is the medium recommended by the manufacturer of the E-test strips and is sold for that purpose in Europe. However, the correlation between E-tests performed on that medium and HTM microdilution susceptibility tests was less favorable, and only slightly better overall agreement was noted between E-test and conventional agar dilution MICs determined by using the ASM II agar in contrast to the HTM agar recommended by the NCCLS. E-test MICs were generally easily interpreted with both Haemophilus and pneumococcus isolates. Since E-test results are interpreted from the upper surface of the agar with the plate lid removed, there is no particular disadvantage in using opaque media such as blood-or hemoglobin-supplemented agars. The major exceptions were the diffuse growth Trimethoprim-sulfamethoxazole ratio, 1:19. d Based on resistance at MIC of 28 ,ug/ml (10 
